The paper deals with the problem for spherical and cylindrical holes in the ground array, heterogeneity is due to changes in humidity. For many soils (clay, loess rock) is characterized by significant influence moisture on the mechanical characteristics, particularly in the modulus of elasticity and Poisson's ratio. The calculation also takes into account the non-linear nature of the soil deformation. As the mechanical models are considered thick-walled cylinder (axisymmetric problem) and the hollow ball (centrally symmetric problem), the inner radius of which is equal to a, and external -b >> a. Nonlinear problem with variable elastic parameters E
where E, A -variable coefficients that depend on the soil moisture: Based on the works [3] [4] [5] , the following experimental values for the coefficients of clay were obtained:
0,8427
In this case 0 0,12 w = -natural soil moisture (at r b = ), and 0, 22
Effect of humidity on Poisson's ratio of the soil is expressed by dependence [6] 0.14 0.35 
Solution

Axisymmetric problem
Moisture distribution along the radius of the cylinder is described by [7, 8] : we obtain the following relationship between the relative moisture of the radius:
Then the functions E, A and take the form:
Thus diagram of soil deformation varies with r ( Figure 1 .) and is described by the relation:
On the basis of (4) and (6) 
By solving Eq. (11) with conditions (5) by sweep method with variable pitch will get stresses r σ . The sweep method used the variable step along the radius. In this first step equal 0.2a and each following should be increased 1.2 times. Thus, the section (a, b) broken down into 25 intervals. Thickening of the grid near the hole improves the accuracy of calculations in the area of stress concentration. In its turn at great value b we can use the second boundary condition (5) .
From the equilibrium equation we have:
In the problem of plane strain state deformations are equal:
As a result for deformation intensity, we obtain the expression:
Knowing intensity of the strain can be determined secant modulus at each point of the body: 
In the next stages of approximation equation (11) is solved again in which the functions and have the form:
The expression (18) includes a secant modulus E calculated in the previous step. Each subsequent stage of the iterative process makes solution close to the exact. Fig. 3 shows the curves of the stress distribution in the nonlinear material obtained in the eighth approximation, and, for comparison, the stress distribution in the linear-elastic material.
Centrally symmetric problem
Moisture distribution along the radius of the sphere ( Figure 5 ) is described as follows [9] : [9] : 
Then the functions E, A and take the form: 
In turn Poisson's ratio is described by equality:
By analogy with p. 2.1 solution was obtained by the method of successive approximations using the sweep method. The calculation results are shown in Fig. 4 . 
Conclusions
The nonlinear behavior typical for many materials, such as soil, concrete, polymers and composites based on them, etc. The account in the calculation of non-linearity leads to a reduction of stresses [10, 11, etc.] . As for the results of this work, it should be noted that reducing stresses near the holes in the cylindrical and the spherical array compared with the linear material was about 31 -32%. This paper investigates the effect of non-linearity on the stress in an inhomogeneous material. This is the novelty of the research. The feature of this work is the fact that the diagram i i σ − ε different at different points of the body. This requires additional studies of physical and mechanical properties of materials. The first results of the authors on the application of analytical and numerical methods to the solution a considered problem, published in [12] [13] [14] . 
